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(54) FINGERPRINT READING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fingerprint 
reading device for exactly reading fingerprint. 
SOLUTION: A fingerprint reading face 44 on which 
fingerprint 20 is placed is irradiated with lights, the lights 
are fully reflected on the fingerprint reading face 44, and 
return lights including the picture information of the 
fingerprint is received so that the fingerprint can be 
optically read in this fingerprint reading device 10. In this 
case, this fingerprint reading device is provided with a 
light source 30 for emitting a light in a single color an 
optical member 34 having the fingerprint reading face 44, 
and a light flux shaping optical member 32 arranged 
between the light source 30 and the fingerprint reading 
face 44 so that the light fluxes of the light source 30 
made incident on the fingerprint reading face 44 can be 
turned into almost parallel lights 46. 
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CLAIMS 



[Claim(s)] 

[Claim l] A fingerprint reader for reading a fingerprint optically by receiving return light which irradiate 
light, and a fingerprint reading side which is characterized by providing the following, and on which a 
fingerprint was put is made to carry out total reflection in a fingerprint reading side, and contains image 
information of a fingerprint The light source which is monochrome and emits light at a point An optical 
member which has a fingerprint reading side, and an optical member for flux of light plastic surgery 
arranged between the light source and a fingerprint reading side so that the flux of light of the light 
source which carries out incidence to a fingerprint reading side may become parallel light mostly 
[Claim 2] The light source is a fingerprint reader according to claim 1 which is semiconductor laser. 
[Claim 3] It is the fingerprint reader according to claim 1 whose optical member is prism and whose 
optical member for flux of light plastic surgery is a collimator lens. 

[Claim 4] It is the fingerprint reader according to claim 1 with which an optical member is prism, an 
optical member for flux of light plastic surgery is a collimator lens, and this collimator lens is fabricated 
by an optical member and one. 

[Claim 5] It is the fingerprint reader according to claim 1 which is the expanded optical element which an 
optical member is prism, and an optical member for flux of light plastic surgery extends the flux of light, 
and is orthopedically operated mostly in parallel light. 

[Claim 6] It is the fingerprint reader according to claim 1 which is the reflected light faculty article which 
has a reflector of the aspheric surface which an optical member is prism, and an optical member for flux 
of light plastic surgery reflects the flux of light of the light source, and is mostly made into parallel light. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the fingerprint reader for 
reading a fingerprint optically by receiving the return light which irradiate light, and the fingerprint 
reading side on which the fingerprint of a finger was put is made to carry out total reflection in a 
fingerprint reading side, and contains the image information of a fingerprint. 
[0002] 

[Description of the Prior Art] Management of a system and reservation of safety pose a problem with the 
spread of information processing technology in recent years. In the field of the present, for example, 
information processing, a user inputs a direct personal identification number, or, generally identifying an 
individual using the magnetic bard which recorded the personal identification number etc. is adopted. 
Moreover, operating safety, such as keys, such as a residence, a vehicle, and a locker, attracts attention 
under the individual living environment. However, in the conventional safety measures, a user forgets a 
personal identification number or there are a key, loss and the theft of a card, and fear of being forged. 
Then, as the remedy, it is peculiar to individual human being, and aiming at management of a system and 
reservation of safety is advocated by collating the fingerprint pattern of the finger with the fingerprint 
pattern for reference currently recorded beforehand paying attention to the fingerprint which is not whole 
life strange straw. 

[0003] The case where the fingerprint collation device which reads such a fingerprint is formed in the 
door by the side of an automobilism seat as an example is considered, in this case, the user who registered 
the fingerprint pattern - a fingerprint reader reads that fingerprint because a principal sticks the 
fingerprint of this finger to a fingerprint reader. As a result of reading, when the fingerprint of a finger is 
in agreement with the fingerprint pattern for reference, the lock of the door of a drivers side is canceled 
and a user can open the door. Thus, it is important to read and distinguish the fingerprint of a finger for 
discernment of whether to be a principal. 

[0004] As a method which detects the conventional people's fingerprint optically, a finger is stuck to the 
glass side of prism and the light from the light source incorporates the light and darkness produced in 
change (regular reflection and scattered reflection) of light reflected in a faying surface to a 
charge-coupled device (CCD) through an image pick up lens system. 

[0005] As for d rawing 7 , drawing 6 shows the conventional fingerprint reader. The fingerprint reader of 
drawing 6 has an incandescent lamp 1000, prism 1001, an optical lens 1002, CCD camera (charge coupled 



device camera) 1003, and the processing section 1004. Finger F is put on this fingerprint reading side 
1005. An incandescent lamp 1000 is the point light source, the light of this incandescent lamp 1000 
irradiates the fingerprint reading side 1005 of prism 1001, and that light that carried out total reflection 
in respect of [ 1005 ] fingerprint reading incorporates it to CCD camera 1003 through an optical lens 1002. 
And the light incorporated to CCD camera 1003 changes into optical-electrical signal, performs 
processing predetermined in the processing section 1004, and when the fingerprint of Finger F and the 
fingerprint for reference are in agreement, it supplies the external output signal 1006 to an object 1007 
for actuation like the locking device of a door. This cancels the lock condition for [ 1007 ] actuation. 
[0006] On the other hand, in the conventional fingerprint reader of drawing 7 , the light which LED (light 
emitting diode) 1010 emits as the point light source is led to prism 1001, and carries out total reflection in 
respect of [ 1005 ] fingerprint reading, and the light is led to CCD camera 1003 through an optical lens 
1002. In this case, with the diffusion board 1012, the light of two or more LED 1010 supplies the flux of 
light to the fingerprint reading side 1005 of prism 1001, after equalizing the intensity distribution of the 
flux of light of LED 1010. Although the flux of light of LED 1010 becomes the scattered light by passing the 
diffusion board 1012 and reaches the fingerprint reading side 1005, it forms the reflected image of a 
shade by the difference in the reinforcement of the reflected light in the contact section and the 
non contact section which are produced with the irregularity of the fingerprint 1014 of the finger F put on 
the fingerprint reading side 1005. As image formation is carried out and being mentioned above with the 
optical lens 1002 which is image formation optical system, this reflected image is incorporated to CCD 
camera 1003, and is changed into an electrical signal. 

[0007] Here, in the interface of the fingerprint reading side 1005, the following total reflection conditions 
are satisfied according to the refractive index in the light source wavelength of the prism 1001 formed in 
the fingerprint reading side 1005, and the flux of light incident angle to the fingerprint reading side 1005. 
IT=sin-l(n7n) 

The refractive index of the near medium by which IT carries out incidence of the incident angle of the flux 
of light and the n, and n' are the refractive indexes of the near medium to pass. 

[0008] For example, if the refractive index in the light source wavelength of the prism 1001 of the 
conventional example shown in drawing 7 is set to 1.5 and the refractive index of the air which is a 
medium by the side of passage is set to 1, IT will become about 41.8 degrees. That is, when the prism 1001 
of such a right-angle mold is used, whenever [ incident angle / of the incident light shaft to the fingerprint 
reading side 1005 ] turns into about 45 degrees, and when nothing is in contact with the fingerprint 
reading side 1005, in order to fulfill total reflection conditions, it reflects altogether, and since total 
reflection conditions will not be realized if the matter of a refractive index higher than 1.06 touches the 
fingerprint reading side 1005, as for the flux of light, an interface will be passed. When these passed flux 
of lights are absorbed or scattered about on the skin etc., the reinforcement of the reflected light changes 
corresponding to the contact section and the non contact section in respect of [ 1005 ] fingerprint reading, 
and the light which, as a result, contains the image information of the shade image corresponding to the 
irregularity of a fingerprint is obtained. That is, in the contact section, it reflects irregularly and becomes 
dark, and in the non contact section, it reflects regularly and becomes bright. 
[0009] 

[Problem(s) to be Solved by the Invention] However, in the conventional fingerprint reader, although 
LED1010 which is the point light source is used and incidence of the scattered light which made the 



diffusion board 1012 penetrate further is carried out to the fingerprint reading side 1005 by drawing 7 at 
drawing 7 only using the incandescent lamp 1000 which is the point light source in drawing 6 , incidence 
of whenever [ incident angle / of incoming beams ] will be carried out at an angle of the range which exists 
without becoming fixed. In the case of the conventional example, even if the flux of light in which the flux 
of light which carried out incidence at the angle of 41.8 or less degrees carried out transparency refraction 
at the air side, without fulfilling total reflection conditions in the fingerprint reading side 1005 and which 
carried out incidence at the angle of 45 degrees or more has the matter in contact with the fingerprint 
reading side 1005, a possibility that total reflection will always be realized with the refractive index of 
whenever [ incident angle ], and the contact matter becomes high. This makes low contrast of the shade 
image of the contact section of a fingerprint 1014, and the non-contact section, and makes the fingerprint 
reading engine performance in the fingerprint reading side 1005 fall. 

[0010] Since a wavelength range is the large fight source when the point light source like the 
incandescent lamp 1000 shown in drawing 6 is used, the variation in the refractive index by wavelength 
will occur by the so-called distribution, and lowering of contrast will arise like lowering of the contrast by 
the distribution which is whenever [ incident angle ]. Thus, a possibility that reading of a shade image 
may become instability, without acquiring the contrast of the portion and non-contact portion which touch 
the reading side of the irregularity of a fingerprint 1014 with the conventional light source and the 
configuration of an optic is high. Then, this invention cancels the above-mentioned technical problem, and 
it aims at offering the fingerprint reader which can read a fingerprint to accuracy. 
[0011] 

[Means for Solving the Problem] In a fingerprint reader for reading a fingerprint optically by receiving 
return light which irradiate light, and a fingerprint reading side on which a fingerprint was put is made 
to carry out total reflection in a fingerprint reading side, and contains image information of a fingerprint, 
if the above-mentioned object is in this invention It is attained by fingerprint reader characterized by 
having the light source which is monochrome and emits light at a point, an optical member which has a 
fingerprint reading side, and an optical member for flux of light plastic surgery arranged between the 
light source and a fingerprint reading side so that the flux of light of the light source which carries out 
incidence to a fingerprint reading side may become parallel light mostly. 

[0012] In this invention, it is a fingerprint reader for reading a fingerprint optically by receiving return 
light which irradiate light, and a fingerprint reading side on which a fingerprint was put is made to carry 
out total reflection in a fingerprint reading side, and contains image information of a fingerprint, and the 
light source is monochrome and emits light with a point. An optical member has a fingerprint reading 
side. An optical member for flux of light plastic surgery is arranged between the light source and a 
fingerprint reading side so that the flux of light of the light source which carries out incidence to a 
fingerprint reading side may become parallel light mostly. Since it becomes parallel light mostly when 
always carrying out incidence of it to a fingerprint reading side, the flux of light of the light source which 
passes along an optical member for flux of light plastic surgery by this stabilizes the total-reflection 
conditions by refractive index of an optical member which has a fingerprint reading side, and wavelength 
of the light source currently used, can make high contrast of a shade image produced in a portion of a 
fingerprint in contact with a fingerprint reading side, and a non-contact portion, and can read a 
fingerprint to accuracy. 

[0013] In this invention, since it is the light source with optical high conversion efficiency when the light 



source is semiconductor laser preferably, power consumption of a fingerprint reader can be reduced. In 
this invention, an optical member is prism preferably, an optical member for flux of light plastic surgery 
is a collimator lens, and if this collimator lens is fabricated by an optical member and one, a 
miniaturization of a fingerprint reader is realizable. In this invention, since an arrangement location [ as 
opposed to / that it is the expanded optical element which an optical member for flux of light plastic 
surgery extends the flux of light, and is orthopedically operated mostly in parallel light / the light source 
of an expanded optical element ] can be set up comparatively freely, a miniaturization of a fingerprint 
reader is realizable. In this invention, if it is the reflected light faculty material which has a reflector of 
the aspheric surface which an optical member for flux of light plastic surgery reflects the flux of light of 
the light source preferably, and is mostly made into parallel light, since this reflected light faculty 
material can be too set as comparatively free location and configuration to the light source, a 
miniaturization of a fingerprint reader is realizable. 
[0014] 

[Embodiment of the Invention] Hereafter, the gestalt of suitable operation of this invention is explained 
to details based on an accompanying drawing. In addition, since the gestalt of the operation described 
below is the suitable example of this invention, desirable various definition is attached technically, but 
especially the range of this invention is not restricted to these gestalten, as long as there is no publication 
of the purport which limits this invention in the following explanation. 

[0015] Drawing 1 shows the gestalt of desirable operation of the fingerprint reader of this invention, and 
this fingerprint reader 10 has the interconnection cable 12. The fingerprint reader 10 has the case 14 and 
this case 14 has the guide section 16 for guiding Finger F to a proper location optically, and positioning it 
preferably. This guide section 16 is the crevice configuration doubled with the configuration of Finger F 
where the portion of the fingerprint 20 of Finger F is inserted in. This guide section 16 is formed in a part 
for the ramp 22 of a case 14. 

[0016] Drawing 2 shows the example of a internal structure of the fingerprint reader 10 of drawing 1 . In 
the case 14 of the fingerprint reader 10 of drawing 2 , it has the semiconductor laser 30 as the light source, 
a collimator lens 32, prism (optical member) 34, the optical lens 36, CCD camera 38, and the 
signal-processing section 40 grade. Semiconductor laser 30 is the point light source, and it is desirable to 
adopt such semiconductor laser moreover, since optical conversion efficiency is high in one color. The 
wavelength of the flux of light 42 in which this semiconductor laser 30 carries out outgoing radiation is 
780nm. 

[0017] The collimator lens 32 of drawing 2 is an optical member for making mostly the flux of light 42 of 
semiconductor laser 30 into parallel light, and leading to the fingerprint reading side 44 of prism 34. This 
collimator lens 32 is arranged between semiconductor laser 30 and prism 34. Semiconductor laser 30 is 
located in the pars basilaris ossis occipitalis of a case 14. A cross section is triangle like prism preferably, 
for example, prism 34 is made by glass or plastics. The fingerprint reading side 44 of prism 34 is 
expressed to the exterior of a case 14, and as shown in drawing 1 and drawing 2 , it constitutes the base of 
the guide section 16. On this fingerprint reading side 44, contact section 20A of the fingerprint 20 of 
Finger F and non-contact section 20B are stuck, and it carries. 

[0018] The flux of light 42 of the semiconductor laser 30 of drawing 2 serves as the parallel light 46 from a 
collimator lens (optical member for flux of light plastic surgery) 32, total reflection of it is carried out in 
the fingerprint reading side 44, it is bent about 90 degrees, and is led to an optical lens 36. An optical lens 



36 is the image formation optical system of this parallel light 46, and is led to CCD camera 38. This CCD 
camera 38 is an image sensor which changes the parallel light 46 into optical-electrical signal. 
[0019] The picture signal Si outputted from CCD camera 38 is supplied to the image -processing section 
50 of the signal-processing section 40. The image -processing section 50 makes this picture signal Si 
binary, for example on the basis of a certain predetermined threshold, and it processes it so that contact 
section 20A of a fingerprint 20 and non contact section 20B can divide by signal clearly. Thus, the picture 
signal S2 processed in the image-processing section 50 is memorized in memory 52. It judges whether the 
fingerprint for reference beforehand remembered to be the picture signal S2 memorized by memory 52 is 
collated in the collating section 54, and the fingerprint 20 agrees with the fingerprint for reference. CPU 
(central data-processing section) etc. can be used for the collating section 54, and when a collating result 
is acceptance, it sends the external output signal S3 to the object 60 for actuation through an 
interconnection cable 12 through the I/O section 56. As this object 60 for actuation, they are the locking 
device of the door of a building, the locking device of the door by the side of an automobilism seat, etc., for 
example. If the external output signal S3 is sent to such an object 60 for actuation, the lock condition of 
the locking device in the object 60 for actuation can be canceled. 

[0020] In the gestalt of operation of drawing 2 , the collimator lens 32 is used as an optical member for 
flux of light plastic surgery, and the flux of light of the parallel light 46 which carries out incidence to 
prism 34 fixes whenever [ over total reflection conditions / incident angle ] in the fingerprint reading side 
44. The contrast of the shade image formed by this of contact section 20A of a fingerprint 20 and 
non contact section 20B in contact with the fingerprint reading side 44 is stabilized, and return light 46A 
containing the image information of such a shade image can incorporate to CCD camera 38 through an 
optical lens 36. Thereby, the image of the positive fingerprint 20 can be read. 

[0021] Although only the collimator lens 32 is arranged between prism 34 and semiconductor laser 30 
with the gestalt of operation of drawing 2 The so-called revolution asymmetry of the far field light 
reinforcement of not only this but the semiconductor laser 30 is amended. Or arrangement or an 
amendment function may be further provided for the optic which amends the astigmatism by the 
so-called astigmatic difference in a collimator lens. A collimator lens (collimation lens) can also realize 
consistency of the engine performance and a price by using a spherical lens, an aspheric lens, or its 
combination lens. 

[0022] Next, with reference to drawing 3 , the gestalt of another operation of the fingerprint reader 10 of 
this invention is explained. The appearance configuration of the fingerprint reader 10 of drawing 3 is as 
being shown in drawing 1 , and has semiconductor laser 30, prism (optical member) 34, the optical lens 36, 
CCD camera 38, and the signal-processing section 40 grade in the case of this fingerprint reader 10 in the 
internal structure of the fingerprint reader 10 shown in drawing 3 . Semiconductor laser 30, an optical 
lens 36, CCD camera 38, and the signal -processing section 40 are the same as the portion to which the 
gestalt of operation of drawing 2 corresponds, or since it is almost the same, the explanation uses the 
thing of the gestalt of operation of drawing 2 . 

[0023] It is the following point that the gestalt of operation of drawing 3 differs from the gestalt of 
operation of drawing 2 . Prism 34 is having the collimator lens section 132 as an optical member for flux 
of light plastic surgery in the side which meets semiconductor laser 30. This collimator lens 132 is formed 
in prism 34 and one, and can be made with glass or plastics. If it is made such structure, since hold space 
in which the collimator lens which is another object holds prism 34 and semiconductor laser 30 by 



becoming unnecessary can be made small, it not only can attain the miniaturization of a fingerprint 
reader 10, but it can aim at reduction of a material cost or assembly expense. 

[0024] realizing by injection molding or the press mold as technology which unifies the collimator lens 
section 132 to prism 34 - in addition, the collimator lens 132 made from plastics can be stuck on the glass 
prism 34, or the replica plastic surgery by photopolymerization can realize. In the replica plastic surgery 
by this photopolymerization, a collimator lens 132 can be formed by irradiating ultraviolet rays. About 
other points, since it is the same as the gestalt of operation of drawing 3 , or the gestalt of operation of 
drawing 2 , explanation of the actuation etc. uses explanation of actuation of drawing 2 etc. 
[0025] Next, with the gestalt of operation of the fingerprint reader of this invention of drawing 4 , it has 
semiconductor laser 30, the expanded optical element 232, prism (optical member) 34, the optical lens 36, 
CCD camera 38, and the signal-processing section 40 grade in the case 14. It is the following point that 
the gestalt of operation of drawing 4 differs from the gestalt of operation of drawing 2 . That is, it is that 
the expanded optical element 232 is arranged between prism 34 and semiconductor laser 30. This 
expanded optical element 232 is an optical member for flux of light plastic surgery, and after operating 
orthopedically in cheek parallel light, it draws the flux of light 42 of semiconductor laser 30 to the 
fingerprint reading side 44 of prism 34. By using such an expanded optical element 232 (it also being 
called the optic which has a beam expanded function), distance between the semiconductor laser 30 which 
is the light source, and the fingerprint of prism 34 can be shortened, and the miniaturization of a 
fingerprint reader 10 can be attained. That is, since semiconductor laser 30 can be brought close to the 
input screen side 232A side of the expanded optical element 232 and can be arranged, distance of prism 
34 and semiconductor laser 30 can be shortened comparatively. And since especially the arrangement 
location of the expanded optical element 232 is not limited but can be arranged freely, its flexibility of the 
arrangement location of the expanded optical element 232 within a case 14, semiconductor laser 30, and 
prism 34 is high. Other elements in the gestalt of operation of drawing 4 are almost the same as the 
element corresponding to the gestalt of operation of drawing 2 , or since it is the same, the explanation 
uses the explanation in the gestalt of operation of drawing 2 . 

[0026] Next, in the gestalt of still more nearly another operation of the fingerprint reader 10 of this 
invention of drawing 5 , it has semiconductor laser 30, the reflected light faculty article (optical member 
for flux of light plastic surgery) 332, prism (optical member) 34, the optical lens 36, CCD camera 38, and 
the signal-processing section 40 grade in the case 14. The gestalt of operation of drawing 5 differing from 
the gestalt of operation of drawing 2 is that the reflected light faculty article 332 is arranged in one at the 
pars basilaris ossis occipitalis of a case 14. This reflected light faculty article 332 has the reflector 350 of 
an aspheric surface mold. The flux of light 42 of semiconductor laser 30 is reflected in this aspheric 
surface type of reflector 350, it becomes parallel light mostly, and that parallel light 46 is led to the 
fingerprint reading side 44 of prism 34. Since the reflected light faculty article 332 can be freely designed 
corresponding to the location of semiconductor laser 30, and the location of prism 34, it can set up freely 
the layout of semiconductor laser 30, the reflected light faculty article 332, and prism 34, and can attain 
the miniaturization of a fingerprint reader 10. This reflected light faculty article 332 can be made with 
glass or plastics. As mentioned above, this reflected light faculty article 332 can be contributed also to the 
miniaturization of a fingerprint reader, while it can aim at reduction of a material cost or assembly 
expense, if it is made to form in one to a case 14. Other elements in the gestalt of operation of drawing 5 
are almost the same as the element corresponding to the gestalt of operation of drawing 2 . or since it is 



the same, the explanation uses the explanation in the gestalt of operation of drawing 2 . 
[0027] In the gestalt of operation of this invention, it sets to the fingerprint reading side 44 of prism 34. 
Total reflection of the parallel light 46 from semiconductor laser 30 is carried out. The refractive index of 
prism 34 (optical surface for fingerprint reading), The total reflection conditions by the wavelength of the 
flux of light 42 of the semiconductor laser 30 which is the light source currently used can be stabilized, 
and contrast of the shade image of the fingerprint produced in contact section 20A of the fingerprint 20 of 
the finger F put on the fingerprint reading side 44 of prism 34 and non-contact section 20B can be made 
high. 

[0028] The power consumption of a fingerprint reader 10 can be reduced by using the high light source of 
an optical conversion rate like semiconductor laser as the light source, as mentioned above. Moreover, by 
using the optical element which has a beam expanded function as an optical member for flux of light 
plastic surgery, and a reflected light faculty article, the miniaturization of a fingerprint reader is 
realizable. With the gestalt of operation of this invention, while making the light source for fingerprint 
reading into monochrome and the point light source, the optical member for flux of light plastic surgery 
which has the lens effect for flux of light plastic surgery between the light source and a fingerprint 
reading side is arranged so that the flux of light from the light source which carries out incidence to a 
fingerprint reading side may become parallel light mostly. 

[0029] the gestalt of operation of this invention setting - as the point light source not only 
semiconductor laser but LED (light emitting diode) - or of course, the point light source of the class of 
monochromatic others is also used ■■ it is possible, moreover, the locking device of not only applying such a 
fingerprint reader 10 to the locking device of the door of a building or an automobile but a safe - or 
principals, such as a personal computer, - of course, it also applies to the locking device for the security of 
authentication or others - it is possible. 
[0030] 

[Effect of the Invention] As explained above, according to this invention, contrast of the shade image 
according to a fingerprint can be made high, and a fingerprint can be read to accuracy. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll The external view showing the gestalt of desirable operation of the fingerprint reader of this 
invention. 

[Drawing 2] Drawing showing the example of a internal structure of the fingerprint collation device of 
drawing 1 . 

[Drawing 31 Drawing showing the gestalt of another operation of the example of a internal structure of 
the fingerprint reader of this invention. 

[Drawing 4l Drawing showing the gestalt of another operation of the example of a internal structure of 
the fingerprint reader of this invention. 

[Drawing 51 Drawing showing the gestalt of another operation of the example of a internal structure of 
the fingerprint reader of this invention. 

[Drawing 6l Drawing showing the conventional fingerprint reader. 
[Drawing 71 Drawing showing another conventional fingerprint reader. 
[Description of Notations] 

10 [ ... The contact section of a fingerprint, ] ... A fingerprint reader, 16 ... The guide section, 20 ... A 
fingerprint, 20A 20B ... The non-contact section of a fingerprint, 30 ... Semiconductor laser (light source), 
32 ... Collimator lens (optical member for flux of light plastic surgery), 34 ... Prism (optical member), 36 ... 
An optical lens, 38 ... CCD camera (image sensor), 40 [ ... An expanded optical element (optical member 
for flux of light plastic surgery), 332 / ... A reflected light faculty article (optical member for flux of light 
plastic surgery), 350 / ... Reflector of an aspheric surface mold ] ... The signal-processing section, 44 ... A 
fingerprint reading side, 132 ... The collimator lens section (optical member for flux of light plastic 
surgery), 232 
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fix fci*.tftt«ft&8«$Mrctt, <£/a##S&B&EE# 

fcffl^TfcBAroflMUSrfr 5ri ^HRWtSffiSftT 
±fc<@A©£«ISirrK:fc^Ttf\ *, a 

u &*©££*f*-ete, teffl#asi*fiE#4§-&£tfbfc 
*>5 0 f:nroSiiat, <BA©AfK]ll*i-c±il 
h b ObsZm £ tlX l ^ #R8ffi © Jf * - > t BB-g- 

[o o o 3] — mt LTiib*©jiteJS«»i© K7»c r 

©«fc 9 *»tt*tt*SS»tt«teSB&H:tf fc»^Ko 



(2) 

2 

tSit^ mUdRIKSIB^^olgtt^R^fi. BE* 

Lfc^-iai, <£«#f43IMEJn?<li!l© KTOD y t i,m^ 

A^fc3*»£ 5 *»©**]©*:*£» 

[0 0 0 4] a*A©»tt«rjfc*«>K«mi-5*a;i: U 
io til, 7°y XA©^9^ffiK*Bft«*UT. ytMfrbO 

DSWffSr, jS«^>X^5r^Ltlf^if (CC 
D) UStOiitfJ: 5C4oTV^. 
[0 0 0 5] 0 6 ttB 7 14, fi&3fe©*$fcg£ffi^fi£jrcl, 

-c^5. BieotttURK^Bti. 6*5^1 o o o. 
7°yXAiooi, ^uyXioo2 ( ccd*^7 

1 0 0 3S.0^MUl 0 0 4£r 
*LT^5 0 r©*g*S^fiSlffil 0 0 5KttJgF£r«i-fr 

s, o o o te^arcifc 9 , rcoe^^v 

20 7*1 o o o©ftte7*y XA 1 0 0 1 (Di%®tWt&ffi 1 0 0 
5 ICfiMt LT> -t©f§®:R&® 1 0 0 5 T'^Rtt UfcJt 
tt, ^ VX 1 0 0 2 LtCCD*^7l 003 
K&9&tfJ: 5l:4-3TV^. ^LTCCD*/7l 0 
0 3 Kit <0 i&As«3fef± % 3fe-«ft«*K***rLT, A 

o o 4T*mfeo&m*m\ mF<omwct^mm 

§feLfcB#fc*WBtiJ#«-9- 1 00 6^fciK.li' 
KTob y^gfroJ; 5fcfWt&l o o 7(;jttLttt 
:hia9Wtioo7©P^)Kl^ 

30 [0 0 0 6] — *\ HI 7 ©^5feC0^K©SIBT-tt, ^ 
MiLTLED (»3ty-f*— K) lOlOism 
3fc#, 7* y X A 10 0 1 Ci^nt, Jg&SE&ffi 1 0 0 
5X?£K#U -?:©»J3tfl/VXl 0 0 2SrjMTC 
CD*>7l 0 03tfi«J;5l:ioT^5 o ::© 
L E D 1 0 1 0 ©Jfctt. 10 12 

tit), LED 1 0 1 0 ©#*©&£#* S-iS-teLfc 
^K, 7* y XA 10 0 1 ©ifi&Bc&cS 1 0 0 5 K>tm$r 
ft^t5J:5t*otV>5. LEDlOlOOMlt 
WlO 1 2SriiSr5rfe»ta-3tK*oTJS«:R 

40 M1 00 5 CltS* 5 , ^©JlliSE^ffi 1 0 0 5 KB 

wifciBFown o i 4©BDiaK«to-cfei:5«tta' 

loo 3KB9i&//-e«ftflr*fc£i!ii-<&. 
[0007] ::t\ m&m&M i o o 5 (djKfi£-rs7° 
y xa i o o i <D%mMx(ommmh. mfgc.mm.rn i 

0 0 5~.©7fc3fcAtt*SK«fc*), Jg|S:tt^ffi 1 0 0 5 ©^ 
so IT=sin"' (n' /n) 
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[0 0 0 8] tckz.f£m7\zmi-'&&m<ozf}) XJ*i o 

0 1 ©3fcWfctt-e©JB3r*5r l . 5tU iiilHW©&JC 
Tfe^^MOJStlT^^l t^TSi, ITf4ift4 1. 8g 

bttz. -fft:b*>, rci^iMroyuxAioo 

1 &ffll^fc#-£lcf4, fg$S:S£©ffil 0 0 5 ~<DA*t*tt 
©A*tfc£ttK»3f4 5g£ft9, Jg&gl&E 1 0 0 5 (C 

S^U ft^StEl 00 5tci. 0 649i»VMBifT^ 
©Wt*«t 5 t £gat*tt*sj* 9 Sfcft #>3fc3j€(4 
■ffffiSriii8-t-5iiM*S. r ©iii@ Lfc}fcj|£;oS&J»S? 

0 5 to«tt» i #&ft6tt£*t£ L-CK*tft©3J»*#* 

LTI»<4»»*««*-CI4jERWLTWS<«li*. 
[0 0 0 9] 

Kltgffli, El 6 fc*sv >T,^?tjlSTfe5 sn*^ ^ 1 
0 0 0/£»tSrffll\ m7-Cfi^3taSt?fe5 LED 1 0 1 
0Srffl^T*J9, El7-emE(cfe»«l 0 1 2£>gi§£ 
*fcttft*&»tJ.tlWtffil 0 0 5 LTl^Sflv A 
St3fcJfc©A*tfc&»4-Jgi: 4 b-?\zhZ>%m<Dftg.-?X 
Jt LT US 5 i i t45. ft*MO*^t (i, 4 1. 8 
. SWTW^gfAlt Lfc3t3fc»±. fg|*tt$,L5 1 00 51; 

5«et±©A«rAltU*:3tJlCf±iSttBtSiffi 1 0051: 

s *>k# fcott Ait ^ « k mf&wxvmffi m\z 

:i©:rt»4, J&Rl 0 1 4<D&f&&RVft&f&M<Dfem 
So=yF77 h£rte< LT, mmnmmi 0 o 5 1c*; 

[ooio] ia6^-refRi7xy i o o o©.t 

9&ftlci:5B^©'<7y=*-;o J S8£ 
L. A*fA£©#:ftlw£S=>>' h7^ h©(£TtlRl^Jw 
3>"h7^hOfiT#4i:TLi5 0 r©«t5C 
®3t«i:.3t^»cao*fi!t-Ctt, 0 1 4©Dfl£j©Bt 

[0011] 

[SWHS:»ft-r5fc«)«>#«] ±fe@#)(4, **Wfc*> 



4 

3taR©*3KasBlSWT*»c44 4 5 lis **t*gttRS 

[0 0 12] ^^T^, »tt*s«*^fc»«:»E]Riilc 
mmZStfm 9 C t "e»ttSr3te^6«j»iR 

)t^©5fc*l4. «twJStt«*ffiKlA«ti-5*&K»SlSJp 

[0013] *»Mfc*5U^-C. ffSK l±%M#¥mit 

* ^^x*s3t*««-i-*»wj5fejB'$ixT^nfi» mm 

'hSMfctrHSl-e* s. 

[0 0 14] 

©lB*g*s ft v MS 9 , ©^^ld PS b tb -5 t> © T'ttft 

[0 0 15] El 1 14, *xgi<B»t*BEK&flO#£ Lv> 
HJ6©^Sr^LT*J9. r©JSttR*»«i 014, ft 
ftW/H2SrtLtv^. »tt:9tSc%B 1 014, T 
— X 1 4 ft^LTtJ9 , ^©-7- — ^. 1 414, L< 14 
mFfttt^toKSEft&BICtf-r KLTtttftfttSt 
*©^f-< KSBl 6 Sr'frLT^So -©^^ KSB 1 6 14, 
fc £ *.tf»F «3»tt 2 0 ©§B^ftl4ftiXtf 4 ft»F © 
so BVUz£ikfzW&Mmzt£^T\,*Z c r©^-<Kg|J16 
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14, >r—* l 4©ffi£fg|S#2 2fc»j*£*u-Ci^3. 
[ o o l 6 J S 2 f4, HI l ©fgi&iu©g« l o <Dftnm 
it^Sr^LTVS. HI 2 OffitJHftiftlSIE 1 0 ©>r- l 
4©<W;i(4, ftUt LT©^«tl/- !f 3 0. 
*U-^X3 2, yyXA (%¥tt#) 3 4. ft^l^X 
36, CCD#>738, fa^-*fta«84 O^Sr^UTI/^ 

ifSrRffli-sotfaauv^ tf 3 o©m 

tti"53t^4 2©fcft»4, fc£*.f*7 8 0 nmffci. io 

[0017] BI2©=> y L^yX3 2(4, 

— !f 3 0©3fc3fc4 2 «:«l£¥frftk:LT» 7*yXA34 
©*BtttlSiliB4 4fc3»<fc*!>03t^<Bfl--Cfc«. 
y >-^UVX3 2(4, ^IftU-f 3 0t^yXA3 
4©WfcffiB£;h,T^3. ***u-f3 0tt, fctx 
tf-Jr-^. 1 4©Jta8K:«fc«L-CV*.5. XyX^3 4(4, 

mmwa b < r±= A^*t©^ y xat*) 9 . fci 

#9*$>5W4:/7*<3 : -:y *(cj; U^feixTV^i ^y 
XA3 4©*g|fcflEISffi4 4(4, <5r-;* 1 4 ©^gBKSiti 
LT*J5» Hi i:Bl2lJ:*i-J:5K^4' 6©jSffi 20 
Sr«J*LTV>5 0 r©JttS:BE*an4 4©±fcH:, JitF © 
■»tt 2 0 ©SftfegB 2 0 Ai 2 0 B Ltf 
-£•5 4 5tioT^5 0 
[0 0 18] El 2 l-~ y-*3 0©3fcjR4 2f4=" y 
^-^UVX (3t*»»ffl3t^«l«-) 3 24<9¥tT7t4 
6iftoT, Ji!RSEStffi4 4fd*J^T^RltLTtilf9 
0° ifT9t&»f <b;ft,T, 3t*uyX3 6K»a*.4. 
UVX3 6I4, Z<DWfrX4 6©^mtJ)»), C 
CD*^538l:#< 1 t5t^oTl^„ IWCCD* 
p< 9 3 8 f4, ¥-ft%4 6 Sr3t-«««*fc5Ctfti-5aHft 30 
S^-T-fcSo 

[00 19] CCD#;*5 3 8a»fem#£ftSBHfcffi-)§- 
Slfi. m^&aSM 0 ©BHfe&aiFIS 5 O&iltJftSfb 
5. fttMasoil. w©HHg«^S 1 £, fctxitf 
<fc5M£©L#Wi£S*t LT2{flt<ffcLT, M2 0 
©8$;gf5 2 0 A £ #{Mg$;gB 2 0 Bj&S9!fi£fc(§- J §--T?#tt5 
:tm5i SK&a-TS. r©4 5(-SH£*&a§B5 
OT'^a^HfciU^g^-S 2(4, ^*U5 2fd*5V^TIB 
tl$ft£o **JJ 5 2TME*£*tfcISft«-§-S 2 i, fc 

^J«# S 3 ?r^^-y/L- 1 2 UTff 6 0 \Z 

i£5„ r©f^»»«6 0 £ LTtt, i K7 
© n j/ >7 S Sb*©51te^filJ© KT © D •;/ * gff 

l?-?fe5o r ©J: 6 Of'StLT^SBa^fS 

©n j'i'M^tS-iis^s, so 



5 

[0 0 2 0] H2©*K©#j*fc*SI,*THu 3fcJfc«7&/8 
ft^gMtfi !)>-?uvX3 2Srffl^-C*5t), 7° 

y 3 4 KAtt-rs Wr#4 6 ©?tj|€(4, flt&is&ii 

4 4 fc^T£E*t*#fc»-faAJWa*Sr-£fc LT 

©ScMpB 2 0Ai^ttSC2 0 BfcJ: tjjft&Si-uSjftgfc 
tro^y^xh^SiELT, -5:© J; 5 fc&#Hfc©IIilft 
1fffiSr-g-tfM'9 3t4 6 A#, ^u>-X3 6 &a DT, 
CCD*^73 8»c©"9iitf-i:iST?#5 0 rtvtrj;!? 

[0 0 2 1] g| 2 ©Hi©»itlia y ^ U^X3 
2 ©*■£:/ y XA3 4 if 3 OOWteBIEL 

Ti^sas, rixfrpfife-ffci^-ff^fltt — if 3 0©^ 

L , 5 ^ (4 1 * *? t$ 5 #£PBMK: J; 3 ^«m©»2E fc 

w-^xtc^LTtJX , =>y>-*u>-x (=>y^- 
(4J$SuvX&3i,Nf4#sSffiu>"X&.5 

©g-a-ttfc H5l-t-4 w 1 1 S„ 

[0 0 2 2] ^tc, H 3 LT S *5§^©JglSS:lfc© 

Itl 0©BiJ©HJfe©^f££Si91-t-3. H3©itttttBt 

y^g 1 0 <Dftm.MVn*m 1 tc^-ra t> t& t> » in 3 ic^ 
m^isgii o<Dftnmmw±. z.<Dt%mm&mw 

Ot#85W) 3 4. )tfl/yX3 6. CCD*^73 
8, «*tea«4 0«fSr*UTl^5. if 3 

0, )tf l/yX3 6, 7 3 8S.t5{g-^-«!fa§|5 

ttfr&m Dtfe S©T'. ^-©tftBJ(4Hl 2 ©UlSrojfcJi© 

t©^affl-rso 

[0023] ei 3 ©nife©^«ids, m2(Dmm<ommt 

S^S©(4i^©.^TfoS. XyXA3 4H ^ftU- 

1f 3 0 i*ffl5i-««lt. *$mMmitb!£ffit k LT© = 
y ^-^ u^XgBi 3 2Sr^"UT^5r ttfes, r© 
^y^-^ U-^Xl 3 2fi7'yXA 3 4t-ftt^$ 

#So -©4 5 t\ S»ffc53y>-^ 
UVX^S^StC^iJ. 7 , yXA34t^f#U-f30 

1 0 ©/J^kSrH 5 r. t ^r-# -5 t£A> <0 X'tt < , tt&ft 

[0 0 2 4] XyXA34i;»Ltay^-^l'yXg M 
1 3 2 Sr-tMbi-aSMfifc L-T»4, -f ^v 1 ^ ^ -> a 

X.T, ^7^1S!©7°y XA3 4©±(C7°7^.^y ^S© 
= y/-i? u>-Xi 3 2 SrftS t) f'tttfc t> fcSi^hfcftS-g- 



7 

-^0 2 <omi&(oBi&k m cT*fc5<DT-t<oittfM?©i&is 

[0 0 2 5] E14CD*|gBJ©fgiSgE^«©^l£ 

3 2, yyxA Ofc^gBW) 3 

4, )tfuyX3 6, CCD*.* 7 3 8, (f 4 

JgiiKtScii, ^co,^TfcSo "f3te*3*>. :/yXA 

3 4 3 OCDKKtt, ^ K*** 
T-2 3 2*Siae$^T^5w t Tfe^o 

K3fcW?-2 3 2f±, *Jtai»ffl3t^»fl-e*>0. ^ 
#1^— If 3 0 <DytJ&4 2 Sr. HH¥tT3tf"S3# 

\z\ ryXA3 4©itStgfiStffi4 4l^UT3K «fc 5 K 
4otl^. rw«t Sfc^^'^KftS**?^ 3 2 

A3 4WjiiU:tW|BJ©llgilSrffi< Lt, ft^ltSIl 
0<D/hM-ft^l21Sri:^T-t5o ^^u- 
if 3 O^^^Kft^if-f-2 3 2coA^)S{|ij2 3 2 

4 £ u~if 3 0 ©IBt*rifc«6«jffi< i"5 r. t *S"C 
£3 0 U^t. ^<753Ldf^/N°V K3t#*^2 3 20iBB 

T\ >r— * 1 4f*5fC*5tt5^dr^^>'K3t^?-2 3 
2, • jf 3 OStfT^y XA3 4 (DlfiBteff <£> g 

*S* s «i/\ 0 4<D3IMci?Kffiicioit2ite©S*(±, 0 
[0026] H15<o*«w©J§tS:^gSi oo 

tf 3 0, 5tttft^g|5p p p (JtJKSJKfflJt^SlJtt) 
3 3 2, XyXA Ote#SW) 3 4. ^kyX3 6, 

ccd*>73 8, flr#*aa»4 o«f**L,-ci^s. 0 
5<omt&<omwti^m2<DmM<o : mmt^/£i<D^ sit 

7t^ 0 D D 3 3 2/65, 1tt XI 4<K>&mz—fr&) 

KElSht^5ri-C*)5„ rcDKIt7t^n D n3 3 2 
M\ *3*ffiS©SttB3 5 0Sr*LTl»5. — 
if 3 0<D}t3ft4 2 fi x r«)*»il!OK»E3 5 0-CR 
lt$;JxT, ISlS^tT)ti*oT-t©iFtf3t4 6#jr\) X 
A3 4 rojg^ii^ffi 4 4^/MxS <£ M:;iotv>5, 
SW^t^p D p 3 3 2li, u— if 3 0 £ zf >) 

XA 3 4 (D&mi-Mfo LT a £ t *s-C# 5 

(73 T\ if 3 0. SSt^a5p D p3 3 2Sl/-7°y 

XA3 4©M7i> hSr&ifc^JgT^, JtttRScStC 
1 O^/jNM-fkSrlglSr i:#-C#5 0 r 3 
3 2fi x X : 7X5U±-77X=1-y ?\z£ <9ftZ, Z 
-So Z<D&mft¥M&3 3 2 fi. 1 4 ic^LT- 
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0*u5i iklc, ±34UfcJ:5»J:»tttt»Kfllo/^'fb 
te©S*tt, H2©3M©»m:*tt£;-*--5SHI*£«fflsi 
iratMlSraMJl-a. 

[0 0 2 7] #*W©2Btt©?l!MB»c:*$i^-CH:. XDXa 
3 4©*g*S:gE®ffi4 4tC*SV>T, ^s»fls:t — if3 0*»?j 
© s Ftf5t4 6S:^Riti-5J:5IC*oT*i9. 7"yXA 
3 4 (jf»R*ffi03t^ffi) ©StMsi:, {fc/HL-Cl^a 
io »ffc5^#:i/- tf 3 0 <DytJ&4 2©»*^«t6^: 
Klt*f*Sr^3&fl:U-C, :/yXA3 4©»ttR*fiB4 4 
fc**fc*B F OttiU: 2 0 ©SftfeSB 2 0 A £ #«feijg|5 2 0 

[0 0 2 8] ±&Ltc£?\ztzbz.tfytMk LT^# 

O u VXM Sr^Ti" 5 ^t^S^ffi * $r ES L T ^ 
[0 0 2 9] **W©IBKO^ttfc*iVNrtt. ifiJtWi: 

30 l 0fi« K7©d j/^KflliMttSffl 

[0 0 3 0] 

[Effi©fBS*^|ftP^] 

[B i ] *»w«>«tt«EBtKB©»4 L^mmnmmz 
IE2] iai«3«ttfl8-&*B«5rt»«jS«S:*i-ia. 

[1213] *^B^W^R»^B<Df*g^«iti5iJ<7?SiJ«|li£ 

[134] *^^©JtlS:R®iiBrort$|5«5g^jwsi](0|lig 

[05] *56WrofgUtR^SrortaJfl|itfPjroSiJ©|llife 

[06] a*©»«:ttiSKfi**-Ma. 
[0 7] «3fc«)»jOie«:lltl5t»BS:^i-BI. 

so m^ofttim 
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1 0 • • • JftRftftSB* 1 6 • • • $4 Ktt, 2 0 - 
• • fS&s 2 0 A • ■ • *Stt0fttta, 2 0 B. • ■ • » 
3 0 • • • aHHfrw— F (3t«) % 3 2 



3 8 



4 o • • • 



4 4 • ■ 



«ttS6»flB, 13 2- • 
BWi!3MWt) ,2 3 2 " «xar 



^^>K*^ (3t**»«3t*»*t) ,332 
• S#t3t^SSp p p (3t***ffl*^») > 3 5 0- 
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